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iU ±IEpS*iK^£K-^Lfc&te;#y?A3Ht:-& 

[W**3] |»*3JIHC1E«©*»K*JV^-C, -LIS* 
AXIi^^^T-fo-SrtSr^mi-rSpS^'fk^y^^ 

rtsr^tat-rsps^t^y^A^^-g-fe^asflsroS!! 



B«w»4ia«i 

[0001] 

[*w<ojRi-aa«f»Pffi**wwt, pSMfc^fc^wtt 
pfflJisrWi-aa^y^^m^^M^ffl^p 

Mft^y^»^*iMI#o«Jft*tt*cBBL, £6 
lc»L<tt, ««J**ttfcJ:oTpffl*««S:K— T'l, 
T»*Ufc*ft^y->A9R^«|i|ii»f(:JI«:, ith=^y 

T»«<0pS«*-rs*ftfcBBi-a. 

[0002] 

[t6*OS«f]»b^y^(GaN) ^t^^M* 
w(^S60S^y^^(GaN)aS^*ffJlS:^ 



[0003]J£ATJ-, a»a»5«ttJ**fe0>«£LTMO 
CVD»lco^t«*lcttWU 

(TMG) s b!)* i ?/l'T/l>$~9 ^ (TMA) , T > 

Sic*) JiKflW&u roaSJ:Jc:»b^y^^*ft 

#10 8 Q-cm«±^iK«tt****tt»,BP*>i® 

[0004l36^*S»«gt<Oifflfl:S:ffi;«a:<kUTpffl 

[0005]#5S^2-257679-^-^ai^V>T 

<b^y*^*{t*»*W#«r*±Ji*C»*U 

*DiS«JE6kV~3OkV0>«^»£P,ttU rtt 
UlJ:o-C*ffl**fiO. 5jumtf>JI*{£J£ffirt:-r5;£8; 

n tf ft 6* v >fc«> \c , m^ift icttffi *a - ^ttttttfti- 

SwttttHJKft^o^o 

[0006]$6^Wf^^5- 183189-§-^fg^ 
V>Tfi, ra«^UTp®^3l«4fcSrK-^Ufc^^»¥* 

*«**wiu rtL^oT^ B B B ^^^^^pM^ 
*»g-ct4. *ffl±o+»ft*-ryr»*^b-s**** 

Sr»a^i36SttJ*ft36»ofco 
[0007] 

*L5*n<> «*tt«^«toT#6nfcpffla<b^y'?A 

[0008]*»KtD S pS^#E*l£K— ^Lfc 

»t^y9A*ft***w#*:«au-c, (asst-css* 
^yr»«^pffl»b^yi?A*^»^*ft:s:»ig-j- 

[0009] 
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7Km^xoxnotcibxh^,7km(n 2 muycSHb 
[0012]^^. ffrMmicmi-x, pm^nm^v 

&&5<*tz#>XhZ> e 

[00l3l**W^*ftf^i3»S7k**:»jKi-*<l6* 
-To 

[0014] 

[ooisimi^ **w*o*ft^43v^r, pM^f^fi 

*©l«fc*i1»»RWBX*>oX\ ±WJ^BItt. 0EK 
[0017]H3te\ *38W0>*jfcfci3VvC* pS^*fi 



[ooi8]mi^^tt5$D<, y^^fi 

[0020]IH3tC^ix5K^4(Cio^rf4, KJN- 
-£4te, GaN*{t^i»i^»f*:iO&t/7K*S:KjKT5 
fkft&*i-*&JR;x J*&& 1 1 £fite 

tes pM^ffiftdSK— ^SjftfcGaNXfb^*^**! 

mti&^z&mx.te'S&iz.^^xte, siT<ommmiz 

&\<^XteZT(DW;^fr^th. Zr\Zkft<nmtL,XTi 

g. La, U. Pd, Vm<Dm&&m. LaNi 5 , F 
eTi N Mg 2 Ni v Mg 2 Cu % TiCo, ZrMn 
2 > LaCo 5 x CaNi 5 x MnNi 5 N Ti 2 Mn 

[0022] 

immm] (pm^ffi.to&F-^^tzmttfvvj* 

m<Dffij&)M$)\^ MOCVD&tC^oT, GaJB£L 
Thy^/K#y^(TMG) , Mgf^Ltt^v/ 
^n^^^x=;W^i/«)A{Cp 2 Mg) . NjR 
^1X7^-7 (NH 3 )*rfflv\m*4:*ix-€ r ix 

*lfc»bXfy5rA(GaN, KTGaNi:iE-f)K«:» 

I0023l«TOSa6«Xt/M:tt«lc*5t^T, ±W# 
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*aai-s*fe(H3#HB), ra«*cK»-&±ic P a!^>6 
u«>sr.i:*<afe-<TjR«! i ai-s*jfe(Bi2#fia)&o c 

tf>^&O^X?&feS^5;*ffi(jfc«0fl) ^SpMGa 
[00241 (Jfc««)±|E0>3S|lS:fflV^, _k«#b 

— OpS^JKftSrK— ^S^GaN^^^^^JtHL 

££l00PaO*{*Xlte&SU£:o ^^O^m. ^-^y 
TS^5X10 17 cm" 3 C0p^GaN^#/c 0 
[OO25](^JS^Jl(7)i)M:«0»J«i:l^«t7>3gS^ffl 

Srffii/\ S2I^S4x6*P<, K^-&±lc±SEGaNW 

«4:Ri«<o*fl=-eiiR«aLfc. -^o^ N **yr«« 

8X10 17 cm" 3 <OpMGaN£#fc 0 
[0026](*lt«l<O2)tt:«« < bl^«<Z>3S«Srffl 
l^X, ±Ei:P-<Opa!Ttt»*K— ^StL^GaNO 

■TSft*4:LXZrS:fflv\ 03(^$ns*n<. 
£±fc±KGaNWH*«#, ^r^±(C±fEZr^-^ 
XEV^cWBS-Hrfctttt-e, Jt«W^|Sl«<o*#xS»«i 
SLfc 0 ^cogf*. 3Mryr»«l X 10 18 cm" 3 <£>p 
fflGaNWWt, 

[0027]{BU ±fE<D*Q<GaN£Zr£^fcfe£it: 
XBM&Ltzm&^n. Zr^SGaN*ffi^*LXl^ 

[Cj;oT, Zr«*ffi*^B***ttSo 
[0028lSllfi«lXU«M:««<OJI**36»b, GaN<7) 

JISJaaaJ-BUX, GaNXW***:BlJKi-5IBA«:*"*- 

-5Zr(DSD#^JR^<tt$-^S^<biCj:oX, GaNS 
B B B ^(ci#ffiT5pM^^^^^WM^ii^n, X, <fc 

[0029] (H*6«2) H:KffiU:m«R<ottS«rfflif \ 
±E<0ft#GaNR»;ftU*Zr«:, H3^*SiX-&*D 
C K»-&±-CGaNK»±fCZr*^-frXSVMC»* 
■£Ufr£*D<t::LX\ lOOPatDX^XSM&SL 

x> loopa^scffi^jciowspSi^yTaaojR 



[0030]IH4(C^£ax6*0<, 400°CJ^±X^ 

m**VTmm&Mft<tez^kt>wbfaxhz>o 

^#^&o s 7oo < cw±:^»'&^ov^x«, ay^m* 
tet^tc 0 *<nm&kL,xte* 4oo < c*sswaKx 

p^co^r-vyT7)^^L^^7t^<i:#x.6ix. 
700 o CJ[U_Lc7)^SX(i, GaNCD^«&t^#**^jg 

#x, tt£ftffi:RJIfed*Jfrft;U rfUnjioT;*— 

*i*!ia«(OGaN«ffii^ &JRGai:S*?lxS 

[0032] (HJECT3) M:«0*J<klRl«^)3SSSrffl v \ 
±E<7>*P*GaN«JN'&U«ZrS:l2l3{ci^StL-5*D<, 
«Jp4-&±XGaNKJ|SF±(cZrSr<Oii:XSu ^^ftfe-ttrL 
£>£#0<MLX. #IS^^<bUXN 2 fcffllvfRtfoa 
MK£r700°C£LX, /£^llOPa75^100PaO 

/Co -t^3e*«, H5(C^i- 0 
[0033]H)5tC^tL5$P<, JEMm^JitiK * 
*!)Tm8W*lK\'^k*m&. rjxte, JEAtfiSSi/Ma 
<b\ Zr36S*H*[^*:aRjKLXU*5©X, zk*£S8 

fo^, lOPa^fcV ^Xfffc&3l£ff ofc^Koi, ^X 
#>Xfc5 0 

[0034lJE*_L<D*n<, |gffi^0»tcm&a&Afr 

7oo°c, M&&$:iQ0Peiki-z?£mm$zm*, m 
mm2Rx^3\cx<>xm^ti^»m^m^m^wkm^ 

[oo35]x. **&0y2a>tt*a»fe, j»«taffl«iS7 

OO'C&jgx.Si:, GaNC0#^-^^^$^7t 

Zthtt, J»«! ! a*rJlffl*-etTofc»*XfcoX, T 

^&(C:fo!^X. 800 < COfR«] i SiaS*X, GaN<D# 

[00361**3, jtSSWl— 3^*51 ^Xtt,X3S*X 

ffiT<OjR«ta^JtUX, GaN<Z>##-#*j6Sjg!9g 

«iai-6ri:36SjBLXV^fca54:*x.e>tt53is, tK^^ 

[0037] 

[*W<o»*lBJl±i|-t-5tc**S^J:ixtf , pS^FH* 
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[Hi]r=.-y^as«o«iMftWia^*>-5. 

[H3iK»-&<Dteo-««?Biwia"t?*>5. 
[H4i^+yr»*<DjR«.aia«fifcflFttBi«Bi-e«) 



[«F*©R«1 
l 

3 
4 

5 WDMt:-^- 

6 iSnd^^y/^) 

7 ^(^77 7 ^^) 

8 GaN3R^»^*«:ffl^» 

9 *m&m&&m<om 

10 GaNSWfr&«fe¥*<fc 
11 

12 mm<DM 
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